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Supplementary Text

Synthesis D6-anchorene and anchorene derivatives
Unless otherwise noted, all commercially available compounds were used as provided without further purification. CH 2 Cl 2 and THF used for the reactions were purified by an MBraun solvent purification system (SPS). Solvents for chromatography were technical grade and freshly distilled prior to use. Analytical thin-layer chromatography (TLC) was performed on Merck silica gel aluminium plates with F-254 indicator, visualized by irradiation with UV light. Column chromatography was performed using silica gel (Macherey Nagel, particle size 0.040-0.063 mm).
Solvent mixtures are understood as volume/volume. 1 H-NMR and 13 C-NMR were recorded on a Varian AV400 or AV600 spectrometer. Data are reported in the following order: chemical shift (δ) in ppm and coupling constants (J) are in Hertz (Hz). IR spectra were recorded on a Perkin Elmer-100 spectrometer and are reported in terms of frequency of absorption (cm -1 ). Mass spectra (EI-MS, 70 eV) were conducted on a Finnigan SSQ 7000 spectrometer.
The synthetic route for isotopic labeled anchorene and anchorene derivatives as shown in fig.   S11A . 4a, 4b (AR diethyl ester): (2E, 4E, 6E)-diethyl-2,7-dimethylocta-2,4,6-trienedioate (61, 62): But-2-ene-1,4-diol 1 (1 equiv) dissolved in CH 2 Cl 2 was added to a solution of MnO 2 (18 equiv) in CH 2 Cl 2 at 0 °C. Phosphorane 2 (2.4 equiv) dissolved in DCM was then added. The reaction mixture was stirred at room temperature until the TLC showed the full consumption of the starting material. MnO 2 was removed by filtration over celite and the filtrate concentrated in vacuo. Purification by column chromatography (hexane: EtOAc 5:1) gave the product 3 as white crystalline solid. Ester 3 (1 equiv) in dry THF was added to a suspension of LiAlH 4 (2.4 equiv) in dry THF at 0 °C. The reaction mixture was stirred at this temperature for 1 h. The reaction was quenched by slow addition of water and 20% NaOH solution. The organic phase was separated, and the aqueous phase washed with EtOAc. The combined organic phase was dried over MgSO 4 and concentrated leading to the desired diol 4. 5a (AR dialcohol): (2E, 4E, 6E)-2,7-dimethylocta-2,4,6-triene-1,8-diol 6a, 6b (anchorene) (2E,4E,6E)-2,7-dimethylocta-2,4,6-trienedial (63): To the suspension of LiAlH 4 (2.4 equiv) in dry THF at 0 °C was added the ester 4 (1 equiv) in dry THF. The reaction mixture was stirred at this temperature for 1 h. The reaction was quenched by slow addition of water and 20% NaOH solution. The organic phase was separated and the aqueous phase washed with EtOAc. The combined organic phase dried over MgSO 4 and concentrated. The residue 5 was oxidized without further purification. To a cooled solution of the crude diol 5 in acetone was added MnO 2 (18 equiv). The reaction mixture was allowed to warm up to room temperature and stirred for 24 h. The solid was removed by filtration over a pad of celite and washed with CH 2 Cl 2 .
The solvent was removed in vacuo and the residue was purified by column chromatography (SiO 2 , hexane:EtOAc 5:1). The dialdehyde 6 was isolated as yellow solid. 
Fig. S2. Effects of diapocarotenoid and its derivatives on Arabidopsis root development. (A)
Representative pictures (left) and quantification data (right) to show the primary root length of Col-0 seedlings treated by different diapocarotenoids. Red arrows indicate emerged anchor roots (ANRs); n=26, 26, 27, 25, 12, 26, 24, 28, 21, 28, 15, 28, 22; 7 (n=19, 20, 22, 23), I (n=19, 18, 19, 16) and J (n=48, 60, 52, 49, 51, 52, 48, 48, 54, 53, 55) , data are presented as mean ± SEM from one representative experiment; in D, H, I and I, different letters denote significant differences (one-way ANOVA with Tukey multiple-comparison test, P < 0.05). Photo Credit: K.J. and S.A., KAUST (1) Tukey multiple-comparison test, P < 0.05, n=26, 24, 25, 30); different letters denote significant differences. 20 µM AR and 100 µM D15 were used. Quantification of ANR formation after RAM excision (ANR-RE) from -branch carotenoids biosynthesis mutants (B), strigolactone biosynthesis deficient mutants (C), ABA biosynthesis deficient mutants (E) and carotenoids cleavage dioxygenase ccd/nced mutants (G). Effects of strigolactone analog GR24 (D) and ABA (F) on ANR-RE. In B-G, two-tailed Student's t-test, *P < 0.05, **P < 0.01. In B, C, E and G, data are presented as mean ± SD from 3 independent replicates. In D and F, data are presented as mean ± SE from 1 representative experiment; in D, n= 25, 28 respectively, 1 µM GR24 was used; in F, n=46, 45, 30 respectively, 0.1 and 0.5 µM ABA were used. -test, in C and E, n=4; in D, n=3 ; **P <0.01; ***P <0.001. 12day-old seedlings were used for AR identification and quantification; in D, 11 day-old seedlings were treated by NF for another 24 hours. 2 µM NF was used. tailed Student's t-test, **P <0.01, ***P <0.001; in C, n=4 for each treatment; in D, data are presented as mean ± SD from 3 independent replicates; in C, 12-day-old seedlings were incubated with indicated chemicals for 6 hours, and 20 µM OH-Apo10' and OH-Apo12' were used; in D, 10 µM OH-Apo10' and OH-Apo12' were used, and 10-day-old seedlings were used for ANR No. counting. 
